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(54) OPTICAL INFORMATION REPRODUCING DEVICE 

(57)Abstract: 

PURPOSE: To obtain an optical information reproducing device by which data is 
optimally reproduced corresponding to the dispersion of the characteristic and the 
secular change of an optical pickup. 

CONSTITUTION: This optical information reproducing device has a laser module 8 
applying a driving current constituted by superposing a high frequency current on a 
DC current to a semiconductor laser; a magneto-optical disk 1 is irradiated with a 
pulse state laser beam outputted from the semiconductor laser, and reflected light by 
the disk 1 is detected by an optical signal detection part 9, so that recorded 
information is reproduced. The device is provided with a D/A converter 1 1 varying 
voltage applied to the laser module 8 so that the amplitude of the high frequency 
current may be changed, and an arithmetic control part 13 judging the superiority 
degree of reproducing the information and outputting a control voltage signal to the 



D/A converter 11 so as to improve the superiority degree. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Optical information playback equipment which gives driving current which 
superimposes high frequency current on a direct current to a semiconductor laser, 
irradiates an optical recording medium with a pulse form laser beam emitted from this 
semiconductor laser, detects that catoptric light, and reproduced recorded 
information, comprising: 

A rate variable means which makes variable a rate which amplitude of said high 

frequency current is changed and said laser turns on among the round terms. 

A decision means which judges the degree of superiority of information reproduction, 

and a control means which controls said rate variable means to raise this degree of 

superiority. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the optical information playback 
equipment which plays recorded information from optical recording media, such as a 
magneto-optical disc, using a semiconductor laser. 
[0002] 

[Description of the Prior Art]Although turn optical information playback equipment to 
an optical recording medium, it irradiates with the laser beam from a semiconductor 



laser, the catoptric light is led to an analyzer and recorded information is reproduced, 
In this case, it had the fault that an obstacle arose in information reproduction, by the 
noise generated by returned light for a part of catoptric light to return to a 
semiconductor laser, or the noise from semiconductor laser itself. 
[0003]Then, conventionally, several 100-MHz high frequency current is made to 
superimpose on the direct-current driving current of a semiconductor laser, it 
becomes irregular, and the control method of reducing a noise is proposed by making 
pulse form turn on a semiconductor laser periodically. In this case, the value 
beforehand set up in an optical pickup, for example, the frequency value of the 
above-mentioned high frequency current, will be set as the value that noise volume 
serves as the minimum. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in various kinds of 
above-mentioned preset values set up beforehand, noise volume is not necessarily 
made to the minimum by the difference in the characteristic of dispersion in the 
various characteristics (characteristic of a high frequency oscillation circuit, etc.) of 
an optical pickup, a change with time, and the magneto-optical disc used further, etc. 
That is, since conventional optical information playback equipment was fixing the 
various above-mentioned preset values at the time of manufacture, it had the problem 
that it could not respond to the above-mentioned dispersion etc. 
[0005]As what removes the fault by setting up the frequency of the high frequency 
current fixed, the device (refer to JP,4-186535,A (International Patent Classification 
G11B7/125)) which makes the above-mentioned frequency variable according to 
change of the distance from the light-emitting end face of laser to a recording medium 
— or, Noise volume is detected, the device (refer to JP,4~6635,A (International 
Patent Classification G11B 7/125)) which makes frequency variable is proposed so 
that this noise volume may become below in the specified quantity, but in this 
frequency control, a voltage frequency conversion circuit is needed and there is a 
fault which complicates circuitry. 

[0006]An object of this invention is to provide the optical information playback 
equipment which can perform optimal data reproduction corresponding to dispersion, 
a change with time, etc. of various characteristics of an optical pickup, without 
complicating circuitry in view of the above-mentioned situation. 
[0007] 

[Means for Solving the Problem]In order that optical information playback equipment 
of this invention may solve the above-mentioned technical problem, driving current 
which superimposes high frequency current on a direct current is given to a 
semiconductor laser, Optical information playback equipment which irradiates an 
optical recording medium with a pulse form laser beam emitted from this 
semiconductor laser, detects that catoptric light, and reproduced recorded 



information is equipped with the following. 

A rate variable means which makes variable a rate which amplitude of said high 

frequency current is changed and said laser turns on among the round terms. 

A decision means which judges the degree of superiority of information reproduction. 

A control means which controls said rate variable means to raise this degree of 

superiority. 

[0008] 

[Function]Since the degree of these abnormal conditions at the time of making the 
high frequency current superimpose on the direct-current driving current of a 
semiconductor laser, and becoming irregular was made variable according to the 
above-mentioned composition, Dispersion in an optical pickup, a change with time, or 
change of the terms and conditions of the difference in the characteristic of a 
magneto-optical disc can be followed, and generating of a noise, etc. can be reduced. 
[0009] 

[Example] Hereafter, this invention is explained based on the figures showing the 
example. Drawing 1 is a system configuration figure showing the principal part of 
optical information playback equipment. 

[0010]The flexible region 4 of an optical pickup is constituted by the optical system 
which consists of the object lens 2 and the reflective mirror 3, and the linear motor 5 
made to move this optical system to the radial direction of the magneto-optical disc 1. 
The above-mentioned reflective mirror 3 leads the laser beam from the polarization 
beam splitter 7 mentioned later to the magneto-optical disc 1, and it leads the laser 
beam reflected by this magneto-optical disc 1 to the polarization beam splitter 7. 
[001 1]The holding part 10 of an optical pickup is provided with the monitor sensor 6, 
the beam splitter 7, the laser module 8, and the lightwave signal primary detecting 
element 9, and is constituted. Although the laser beam outputted from the laser 
module 8 penetrates the polarization beam splitter 7 and the aforementioned flexible 
region 4 is reached, it reflects and a part of laser beam (it always becomes a fixed rate 
to a laser beam output) enters into the monitor sensor 6. The monitor sensor 6 is for 
detecting the intensity of a laser beam. 

The luminous intensity which entered is changed into a voltage signal, and this is 
outputted to the laser control section 1 2. 

On the other hand, the reflected laser beam which returns from the flexible region 4 is 
led to the lightwave signal primary detecting element 9 by the beam splitter 7, and this 
lightwave signal primary detecting element 9 changes the reflected laser beam which 
entered into a voltage signal, and outputs to the signal processing part 14. 
[0012]The signal processing part 14 changes the voltage signal of the analog from the 
lightwave signal primary detecting element 9 into a digital signal, and outputs this to 
the operation control part 1 3. 



[0013]The operation control part 13 performs an error correction, decoding 
processing, etc. about the above-mentioned digital signal, and outputs them to a host 
computer etc. through SCSI (Small Computer Systemlnterface) etc. which do not 
illustrate the result. An error rate is detected on the occasion of an error correction, 
and the voltage control signal which is a digital signal based on this detection result is 
outputted to D/A converter 11. To the laser control section 12, the reference-value 
signal for reproduction power constant control is outputted. 

[0014]D/A converter 1 1 carries out D/A conversion of the voltage control signal from 
the operation control part 13, generates analog control voltage, and impresses it to 
the high frequency oscillation circuit 1 6 where the laser module 8 mentions this later. 
The above-mentioned analog control voltage determines the amplitude of the high 
frequency current which flows into the semiconductor laser by the high frequency 
oscillation circuit 16. 

[0015]The laser control section 12 compares the voltage signal from the monitor 
sensor 6 with the reference-value signal from the operation control part 13, and 
controls the driver voltage given to the laser module 8 so that the deviation may be 
lost. That is, feedback control is carried out so that the reproduction power of a 
semiconductor laser may always become constant value. 

[0016] Drawing 2 is a circuit diagram showing the internal configuration of the laser 
module 8. 

As for 15 in a figure, a high frequency oscillation circuit and 17 are semiconductor 
lasers a capacitor and 16. 

The high frequency oscillation circuit 16 changes the amplitude of high frequency 
according to the pressure value impressed by D/A converter 1 1 . And a direct current 
flows into the semiconductor laser 17 by the driver voltage impressed from the laser 
control section 12, and the high frequency oscillation circuit 16 is overlapped on 
several 100-MHz high frequency current via the capacitor 15. According to this 
driving current on which it was superimposed, turn on the semiconductor laser 1 7 to 
pulse form, and by this the semiconductor laser 17, Though it is single mode laser, like 
multi-mode laser, light will be emitted with two or more wavelength spectra, and 
noises which tend to be produced in the single mode laser of a high output, such as 
influence of returned light and mode hop, are reduced. 

[0017] Drawing 3 shows the relation between the driving current of laser, and optical 
power intensity. As shown in the graph e of this drawing 3 , optical power is the 
abbreviation 0, and if threshold current (1^) exceeds this threshold current (1^), in 
proportion to the increase in current, optical power intensity will increase to it. If the 
driving current (average current I mt , amplitude 2I p1 ) shown in the graph a flows into the 
semiconductor laser 1 7 here, when the current beyond threshold current (I th ) will flow, 
the light is switched on, and the optical power intensity becomes pulse form as the 
graph b shows. 



[0018]On the other hand, if the driving current (average current I m2 , amplitude 2I p2 ) 
shown in the graph c flows into the semiconductor laser 1 7, when the current beyond 
threshold current (1^) flows also in this case, the light will be switched on, and that 
optical power intensity will become pulse form as the graph d shows. The average 
current at this time (I m2 ) becomes lower than the average current (I m1 ) in the driving 
current of the graph a. This is because regularity (P m ) control of the reproduction 
power by the laser control section 12 mentioned above is performed. 
[0019]Here, the average current which flows into the semiconductor laser 17 is made 
into I mT high-frequency-current amplitude is made into I p , and the depth of modulation 
is defined like the following formulas as the modulation factor M. 
[0020] 

[Equation 1]M=deltaI/2I p x100 (%) 
However, deltal^ - 0 m "I p ) 

[0021]Therefore, the modulation factor M can be changed by changing 
high-frequency-current amplitude I p . Above high-frequency-current amplitude I p can 
be changed by changing the voltage control signal given to D/A converter 1 1 . In 
drawing 3 , it turns out that modulation factor M 2 becomes deeper than modulation 
factor 

[0022] Drawing 4 is the graph which showed the relation between the modulation 
factor M and an error rate. In order that an error rate may draw the concave bend line 
by which the modulation factor M serves as a bottom in 30% - 60% of hit, the 
modulation factor shall usually be set up between 30% - 60%. 

[0023] Next, in order to make the above-mentioned error rate into the minimum, an 
example of the control method which chooses the optimal modulation factor is 
explained. First, after a magneto-optical disc is inserted after powering on of optical 
information playback equipment, record test data on this disk, and. For example, the 
modulation factor M is changed one by one among 30 to 60% by the above-mentioned 
method, the above-mentioned test data is reproduced, the error rate in each 
modulation factor is computed by the operation control part 13, and it stores in the 
memory which does not illustrate this computed result as percent modulation decision 
information. An error rate is computed by comparison with the recorded test data and 
its regenerative data (raw data which has not carried out an error correction). 
[0024] Next, the modulation factor (M b in drawing 4 ) made into the minimum error rate 
from the error rate in each modulation factor stored in the above-mentioned memory 
is selected, a voltage control signal is set up, and it outputs to D/A converter 11. 
Henceforth, the modulation factor is held until it is exchanged in a disk. Thereby, 
playback of information is performed by the minimum error rate during playback of the 
disk concerned. 

[0025]Thus, since the degree of these abnormal conditions at the time of making the 
high frequency current superimpose on the direct-current driving current of the 



semiconductor laser 1 7, and becoming irregular can be changed to the optimal value 
for reproduction according to this invention, Even if terms and conditions, such as a 
change with time of an optical pickup and a difference in the characteristic of a 
magneto-optical disc, change, a noise etc. can always be made into the minimum. 
[0026]Although the error rate was set as the detection target for modulation factor 
determination, processing by software was enabled and facilitation of modulation 
factor selection was attained in this example, Not only this but the operation control 
part 13 is equipped with dedicated hardwares, such as a digital comparator, and it may 
be made to aim at improvement in processing speed. Although the function to mistake 
like the above and to ask for a rate was provided in this example, it may replace with 
this and may have a function which measures a jitter characteristic, or a function 
which measures the C/N characteristic. 

[0027]Although it presupposed that superposing high frequency is given in the high 
frequency oscillation circuit 16 which is an analog oscillating circuit in this example, it 
may be made to superimpose in a digital oscillating circuit. When a possibility of 
changing on condition of temperature etc. working has the various characteristics of 
an optical pickup, such as frequency of a high frequency oscillation, When functions, 
such as temperature detection, are provided and a fixed difference arises between the 
temperature of the time of setting out periodically, it may be made to reset a 
modulation factor as the best state. 
[0028] 

[Effect of the Invention]As mentioned above, according to this invention, the effect 
that generating of a noise and generating of an error can be reduced corresponding to 
dispersion in an optical pickup, a change with time, or change of the terms and 
conditions of the difference in the characteristic of a magneto-optical disc is done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a system configuration figure showing the principal part of the optical 
information playback equipment of this invention. 

[Drawing 2] It is a circuit diagram showing the internal configuration of a laser module. 
[Drawing 3] It is a graph which shows the relation between driving current and optical 
power intensity. 

[Drawing 4] It is a graph which shows the relation between a modulation factor and an 
error rate. 

[Description of Notations] 
1 Magneto-optical disc 



8 Laser module 

9 Lightwave signal primary detecting element 

1 1 D/A converter 

1 2 Laser control section 

13 Operation control part 

14 Signal processing part 

16 High-frequency oscillator 
1 7 Semiconductor laser 
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